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The magnetic geometry, in particular, the magnetic 
axis position greatly affects plasma properties. Figure 1 
schematizes a geometrical effect on MHD stability and 
transport. Since LHD has no net currents, interchange 
mode is a concern and Mercier criterion is helpful in 
considering stability. Mercier criterion is violated by 
the inward shift due to enhancement of magnetic hill and 
major region is unstable in the configuration with &_ = 
3.6 m. Neoclassical transport enhanced by helical 
ripples is a concern from the aspect of transport. In 
contrast to MHD stability, the neoclassical transport can 
be reduced significantly due to multi-helicity effect by 
the inward shift. When we consider the self-turbulence 
model by ballooning/interchange mode proposed by Itoh 
and Fukuyama as an anomalous transpmt model, 
confinement would be improved at the configuration 
with Rax = 3.6 m. Since the MHD stability and 
favorable transport contradict each other, a good 
compromise is required and this compromising process is 
emphasized in low collisionality v* and high P regime. 
Figure 2 shows the dependence of the confinement 
enhancement factor over the ISS95 on collisionality. 
The inward shifted configuration with Rax ~ 3.6 m has no 
significant dependence on v* even in deep a collisionless 
regime. In contrast, the outward shifted configuration 
clearly shows declination in low collisionality. The 
geometrical optimization for neoclassical helical ripple 
transport has been successfully demonstrated. A finite 
beta effect on confinement, in particular, in the magnetic 
configuration with Rax= 3.6 m is also a major issue. 
The dependence of global energy confinement on beta is 
plotted in Fig.3 for the case with Rax= 3.6 m. A 
systematic degradation has not been observed up to <P> 
of 3 %. A time evolution of a single high beta 
discharge also supports this feature. 
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